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Absfract-Impedance transforming networks are described which consist of short lengths of relatively high impedance transmission line alternating with short lengths of relatively low impedance line. The sections of transmission line are all exactly the same length (except for corrections for fringing capacitances), and the lengths of the line sections are typically short compared to a quarter wavelength throughout the operating band of the transformer.
Tables of designs are presented which give exactly Chebyshev transmission characteristics between resistive terminations having ratios ranging from 1.5 to 10, and for fractional bandwidths ranging from 0.10 to 1.20. These impedance-transforming networks should have application where very compact transmission-line or dielectric-layer impedance transformers are desired. 
and the fractional bandwidth of the pass band is given by where O. and f% are defined in Fig. 2 . The attenuation LM. at dc can be computed by (?'+ 1)'~B .idc = 1010glo '~(3) where r is the ratio of the terminating line impedance Zn+l to the input line impedance 20.
Tormalizingthe line impedances so that Zo = 1 and Zfi+l = r, the peak attenuation 
and for n/2 odd Rin = '2123 " " " '"'2)E~(6) Tables  I through  V for the various  designs   which are tabulated  in Tables VI through X. These data are for the case where the line sections in Fig. 1 Fig. 3 will be useful.
In Fig.  1 The transfer function for a step transformer such as that in Fig. 1~vould Fig. 1 is the cascade of unit elements shown in Fig. 4 .
Each of the unit elements in the circuit in Fig.  4 contributes to the transfer function, a half-order zero of transmission at P = 1, and half-order zero of transmission at P = -1. Thus, for an n-section circuit of this sort, there will be n half-order zeros of transrnission at P = 1
and also at @ = -1. In terms of an attenuation function, the zeros of transmission become poles of attenuation, and the transfer function for an n-section circuit of the sort in Fig. 4 will be of the form
When this transfer function is factored so as to display the locations of its poles and zeros, it takes the form EO _ bn(P-PJ(t-PJ " " " (P-P.) . For mathematical purposes the characteristic for negative frequencies is also shown. tion in Fig. 6 must map into that in Fig. 5 twice. 
The corresponding transducer power attenuation ratio function is of the form
where P'a.ail is the available power of the generator, PL' is the power delivered to the load, U' (p') is as defined in (28), and g' is a real, constant multiplier. For sinusoidal frequencies, the transducer attenuation in dB is given by P' avail LA = 10 Ioglo -P'n+l r=~w
and it is this function which is sketched in Fig. 6 . The corresponding transducer-power attenuation ratio function for the circuit in Fig. 4 is of the form and by use of (45) and (46), we obtain
2 Note that 00 is not the same as b'~(see Fig. 2 .) Using these results the reflection coefficient function in (36) can be completely specified.
